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On the Valuation of Government Securities. By Edwin James 
Fabren, Esq., Fellow of the Statistical Society, and one of the 
Vice Presidents of the Institute of Actuaries. 

[Read before the Institute the 30th April, 1855, and ordered by the Council 

to be printed.] 

Among the indirect advantages to be derived by the public from 
the establishment of Life Assurance Companies, may be fairly cited 
that of fostering a system of elaborate calculation so closely allied 
to the fiscal requirements of the times, that, allowing for hyperbole, 
the nation's finance minister might in the present day be in some 
degree characterized as. the nation's actuary. Whether the inci- 
dental possession of analogous qualifications to those expected in 
insurance managers will ever be indirectly exacted by the general 
community from its finance ministers, would perhaps be presump- 
tuous in us as actuaries to further discuss ; but certain it is that, 
apart from insurance and its ramifications, no other definite school 
has hitherto been presented in which financial questions, and 
especially those relating to contingent finance, have ever been so 
elaborately and usefully developed. The interest and annuity 
tables alone, of insurance writers, form indeed an addition to 
financial literature of considerable importance. 

Such being the allied nature of actuarial studies, it was perhaps 
to be expected that some demonstrative and yet ready mode of 
valuing Government securities would be current among the profes- 
sion, considering the leading part such securities commonly play 
in our balance-sheets. From the distinctions, however, which have 
gradually grown up between the conditions of private and public 
loans, and the heterogeneous elements thereby brought into play 
to influence prices, the valuation of Government securities is at 
present such debateable ground among actuaries that I believe no 
less than four very distinct methods are in common use. I propose 
to briefly examine each of these methods, after having glanced at 
the distinctions, already referred to, which exist between the condi- 
tions of private and public loans. 

In a private loan, the money lent is generally represented by 
some counter-security of professedly greater value — in order to 
guard, not only against the loss of principal, but of interest. In 
the earlier public loans we find a similar specification of security 
was also presented, by the assignment generally of some particular 
tax. Gradually, however, no such special security was afibrded. 
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but the loans were obtained upon the general resources of the 
country. This want of assigned security in public, as compared 
with the best form of private loans, is the first distinction to which 
I wish to draw attention. 

In a private loan, moreover, the money is either borrowed for a 
specific time, or is repayable under notice from either party ; while 
in a public loan, in place of definite repayment, a power of transfer 
is given, and the right of notice from the lender withheld. There 
are other distinctions between private and public loans; but the 
two I have traced out — viz., the want of specific security, and the 
withholdance of the lender's right to give notice, but with an 
allowed power of transfer — are sufficient for the purpose I have in 
view. There is, indeed, an important species of private, and indeed 
of certain foreign public loans, in which the interest demanded is 
not merely a recompense for the hire of the money, but is also in 
some degree a premium of insurance for chance of loss of the prin- 
cipal itself, as in the various contracts on personal security. At 
some future time it may be useful to investigate the conditions 
under which such loans are most properly undertaken by Insurance 
Companies, and also the proportions in which loans on public, 
private, and personal securities should enter in a well constituted 
balance-sheet; but at present I must limit myself to contrasting 
merely such public and private loans as are considered to be effected 
on the best class of security only. The conditions, then, of a 
private loan on good security, are obviously such as scarcely admit, 
as a matter of argument, of profit and loss, for in all such cases the 
money lent is professedly the same in amount as the money to be 
repaid, while the right of notice on each side hypothetically prevents 
the interest being remarkably excessive or deficient. In a public 
loan, however, the right of notice being withheld from the lender, 
and a power of transfer substituted, the door is immediately opened 
to the consideration, not merely of the money lent, but of the sup- 
posed value of the contract. I say " supposed," because it is well 
known that prices are influenced by a multitude of so-called time 
bargains and other transactions that could never occur to disturb 
the terms of a private loan on good security. The elements of 
profit or loss upon the principal being thus introduced, any estimate 
to be made of the future value to be obtained upon transfer in place 
of notice necessarily involves the consideration already alluded to, 
in the want of specific security, of a quasi premium of insurance 
against any partial loss of principal, balanced as this may be wholly 
or in part by the chance of a relative gain. In terminable annuities, 
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however, the conditions of private and Government loans are more 
nearly assimilated; and had the fair operation of the income tax 
been adjusted, such annuities would have supplied nearly all the 
requirements of a good private and therefore of a good Government 
loan : for if a real loan or grant be sought, and not merely a specula- 
tion, the true conditions are that principal be repaid, by instalments 
or in gross, with proper interest ; and it is obvious that terminable 
Government annuities fulfil such conditions. The reimposition, 
however, of the income tax, in an exaggerated form, with chance of 
inordinate repetition, reopens the question of part loss of principal 
in terminable as in perpetual stock, and reduces us, in the absence 
of particular Insurance Companies for guaranteeing fixed prices to 
stocks (for which purpose, however, in some form or other. Offices 
may eventually be established), to the adoption of one or other of 
those methods of valuation to which I have already alluded, and 
which I now proceed to explain. 

The first method is what may be called "the purchase-price 
method," by which Consols, for instance, would be taken at the 
same price from time to time as the original price paid when pur- 
chasing them. The principal merit of this method appears to be, 
that it represents the whole as a mere matter-of-fact money trans- 
action, and claims credit for the same money as matter of account 
that was disbursed as a matter of cash. It moreover gets rid both 
of the necessity of assumptive estimate, and, pro tanto, of a profit 
and loss account. Its demerits I conceive to be, its neutralizing 
the distinction between profitable and unprofitable stock transac- 
tions. Thus a Company, really unfortunate in such investments, 
would be still taking credit for not having misemployed their 
money, although it might be abundantly apparent that the prices 
originally paid were really excessive, and had become indicative of 
money lost rather than of capital sustained. On the other hand, a 
transaction skilfully conducted and bearing an obvious premium 
is neutralized by ranking no higher than a mere deposit of so 
much original money, and accordingly reckons but as such ; while, 
on sale of stock, the system ignores the integrity of the purchase- 
price method, and appeals to a profit and loss account. 

The second method is what may be called the "selling-price 
.method," by which stock is valued at the selling price of the par- 
ticular day upon which the valuation account itself is made up. 
The merit of this method is its appeahng to practical minds under 
tlie universaUty of the proverb that " the worth of a thing is what 
it will bring." It also gets rid of any imputation as to the price 
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being an assumed price to suit any particular view or end. The 
price taken is a public price, and is dealt with as such. The 
demerit I should tax this method with is, that the price of the day 
is a price that, though it fit the circumstances of a day, has but 
little if any claim to remain persistent for more than a day in an 
account extending in its after-eflfects over a series of years. Indeed, 
it is easy to imagine that a day's prices might be so erratic that a 
Society shown by such means to be abundantly solvent in the 
morning might have to be considered the reverse in the afternoon. 
I would consequently venture to remind the lovers of financial 
apothegms that it is only true that " the worth of a thing, is what 
it will bring," "provided it hold, the thing must be sold"; for 
though a Company who had bought Consols at 80 might be content 
to be compelled to sell when prices were at 90, yet a Company who 
held at par would not be tellers, but buyers. 

The third method, I beUeve, in use, is what may be called the 
"interest-price" method, by which all Government securities are 
valued as if yielding a particular rate of interest. This method 
appears to be a favourite one in old insurance charters and deeds, 
and thereby evidently suggests its rise as from a simple-minded 
wish to assimilate the fluctuating price of stocks with the fixed rates 
of interest assumed in the old methods of calculating annuity and 
reversion tables. Could this notion of assimilating practice with 
theory be effectually borne out by so obvious an expedient, such a 
method would doubtless at once become the favourite among modern 
as originally it seems to have been among the elder school of actu- 
aries ; but the truth appears to be, that so simple an assumption at 
starting involves, as such simple assumptions at starting are apt to 
do, such complex consequences in its train, that its pristine sim- 
plicity is completely buried beneath the multiplicity of details to 
which it gives rise. Thus, if Consols be taken at 75 as commen- 
surate to a fixed rate of interest of four per cent., not only the price 
itself becomes fictitious, but the dividend becomes anomalous, for 
it is only at a set price that a set dividend or interest as to rate is 
to be uniformly obtained; numerous subsidiary calculations must 
therefore be entered into to show the real effects flowing from such 
a supposition. Moreover, a change in the rate of interest assumed 
in the tables, as to whether advisable or not for the future, ought to 
be argued upon grounds wholly independent of the temptation to 
adopt such a rate as will bring out prices of stock favourable to the 
existing balance-sheet. 

The fourth method may be denominated the "average-price 
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method," and it is to a form of this I confess that my own opinion 
strongly inclines. The ordinary mode of determining the average 
is, I believe, to take the highest and lowest prices for a series of 
years, and to constitute the average thereby determined by the 
past as the representative of that in years to come ; and it is in 
this generalization that the merit of this system exists. The defect 
of such a principle I think is, that the range over which the average 
is to be taken is by no means obvious, and may lead, under dif- 
ferent hands, to a variety of average prices, which it is the very 
object of the average principle to avoid. The modification I would 
suggest is what I may term the "quarter-average method," or 
making up the average by taking a quarter of each of four terms, 
representing the price given, the price of the day, and the highest 
and lowest market opening prices that have intervened between the 
day of original purchase, or set price, and day of making up the 
valuation account. It is true that this is but a compromise of 
difficulties ; but we nevertheless thereby obtain a result which par- 
takes both of past and present, both of money laid out and money 
realizable. It is thus a fair arbitrative result, composed of obvious 
elements, and obviously sufficiently specific, according to such ele- 
ments, to neutralize any undue means of arriving at desired results 
in order to influence either in one direction or another the bearing 
of the balance-sheet. I find, moreover, upon a variety of trials I 
have been induced to make, that the " quarter average" appears to 
practically represent the real gist of what a more extended con- 
sideration of limits and fluctuations would but lead us to : it was, 
indeed, this consideration of the problem in its more general bear- 
ings that suggested the particular form thus presented, as one 
sufficiently combining the chief elements of the case for practical 
purposes, without pretending to that perfection of demonstration 
which the comprehensive analysis of the exact sciences alone can 
afford. 

With respect to terminable annuities) the price of the day 
appears at present to afford the only expedient for assessing them, 
even for a general account; for what general principle can cope 
with such anomalies as one minister palliating an income tax in 
full upon terminable annuities, because intended to be but a three- 
years' levy, while another not only justifies the continuance of the 
full assessment or its double, but even adds extra taxation upon 
them immediately after a loan in them has been entered into ? The 
price of the day thus appears, from the abnormal rating of the in- 
come tax upon these investments, to be the sole method at present 
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justifiable for realizing terminable annuities : so wayward, from the 
incidents of taxation, have their relative values become. 

I have thus endeavoured to rapidly bring under review some of 
the leading features of the methods at present adopted for the 
valuation of Government securities. It is a subject, I think, that 
will be at once admitted as a proper one for discussion among our- 
selves, and the more so because it very forcibly illustrates the im- 
perfection of that view of actuarial education which relies on fixed 
tables of value alone, and fails to inculcate the study of those great 
public and fiscal questions upon which the practical bearing of all 
such tables so mainly depends. 



On the Analogy existing between the aggregate Effects of the 
Operations of the Human Will and the Results commonly at- 
tributed to Chance. By William A. Guy, M.B. Cantab.; 
Professor of Forensic Medicine, King's College ; Physician to 
King's College Hospital ; and one of the Honorary Secretaries 
of the Statistical Society. 

[Read before the Institute of Actuaries, 28th May, 1865, and ordered by the 
Council to be printed.] 

1 HAVE not found it easy to select a proper title for this paper j 
and I am very conscious of the difficulty of explaining my reasons 
for instituting the somewhat laborious experiments of which I am 
now to state the results. Perhaps, indeed, I ought to apologize for 
offering to the Institute of Actuaries a communication which some 
of its members, who are conversant with the leading treatises on the 
doctrine of probabilities, may know to have been anticipated and 
rendered unnecessary by the labours of men much better qualified 
than I can pretend to be, to do justice to so profound a subject. 
I have some reason, however, to believe that the experiments I am 
about to describe are new ; inasmuch as, though I have consulted 
one or two works which are likely to have contained some reference 
to such experiments, had they been already made, and have ques- 
tioned more than one eminent member of your Society upon the 
subject, I have not been able to learn that any such experiments 
are upon record. 

In perusing the works of M. Quetelet, it is impossible not to 
be struck with the remarkable analogies which he proves to exist 
between events brought about by the operation of the human will 



